Studies on the structure of the mouse CBF-A gene and properties of a truncated CBF-A isoform generated from an alternatively spliced RNA.
CCAAT-binding factor (CBF), a heteromeric transcription factor that binds to sequences containing a CCAAT motif, is composed of three subunits, A, B and C, which are all required for DNA binding. The mouse CBF-A gene contains seven coding exons, which span 12 kb. Evidence is also presented for an additional 5' untranslated exon. The 90-amino-acid (aa) segment of CBF-A, which shows a high degree of sequence identity with the yeast transcription factor, HAP3, is split into exons 3 and 4. An alternatively spliced RNA that lacks exon 3 was identified by polymerase chain reaction. Although removal of exon 3 interrupts the CBF-A reading frame, a potential start codon at the 3' end of exon 2 is in the same reading frame as the reading frame encoding CBF-A in exons 4 to 7. A CBF-A polypeptide of the predicted 17-kDa, size, was indeed identified after in vitro transcription and translation of the DNA complementary to RNA (cDNA) corresponding to the alternatively spliced CBF-A mRNA. In contrast to full-length CBF-A, this truncated CBFA did not bind to a DNA sequence containing the CCAAT motif in the presence of the other two components of CBF. This result indicates that the segment corresponding to the exons missing in the truncated isoform of CBF-A is essential for the binding of CBF to DNA.